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Abstract of JP6025039 

PURPOSE:To provide a new cyclohexanetriol 
derivative useful as an intermediate for lalpha- 
hydroxyvitamin D derivatives. 
CONSTITUTION:The compound of the 
formula [R<1>-R<3> are each H or OH- 
protecting group; X is O, CHCH20R4, 
CHCHO, or CHC02R<5> (R<4> is H or OH- 
protecting group; R<5> is lower alkyl) ; Y is H; 
Z is OR<6> (R<6> is the same as R<4>); or, Y 
and Z are combined into single bond, X and Z 
into =N)-, =CHCH(OR<7>))-, or =CHC02- 
(R<7> is H or lower alkyl)], e.g. 1,5,6,7,8,8a- 
hexahydro-6-methoxymethoxy-3-methoxy-3H- 
2-benzopyran-7,8-dioL The compound of the 
formula is useful as an A-ring constituent in 
synthesizing 1 alpha- hydroxyvitamin D 
derivative bearing a substituent, esp. at 2-site, 
for example, being useful for synthesizing 
2beta-hydroxypropoxy-1 alpha, 25- = 
dihydroxyvitamin D3 promising its clinical QJJ 2 
applications as a medicine for osteoporosis 
high in blood sustainability. 
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[0054] u2u^*y->bv*-)imm# ( i - 

9) B % StffiKfE^x^^x^t^tVf-^Ar^ 

(I -1 0) £f#*C<!;#T££. 

[0055] c^Sfct/TS^ftSt^uM^r 

<i> [wras*raaiA«c*jw*s<i 

- 1 ) ( I - 1 0) GKfc^ft] ©SlJSg^B5^6 

«UHU AttWrCKMfcfrU 30 

F^^-fftdfCCfcDttSU v*n-M^> r »;*- 
( I ) *»5C£**C**. 

[0 05 6] sCp< ur»6*i*^*n^*i>->r 

( I - 8 ) tt, 2 -<i©*K3£ h U x**7 

te £ r x x ;h t u fcgL y^m^-) 

<L(CJ:0. S/^n^**>y*^HtaW* (X I ) CCT 40 
u-b Fn+^tr^svDik^aoHficofcfcOA- 

&lCj:0 E. C. Baggiolini et al. r 3. Am. 

Chero. Soc.. 1 0 4 , 2945-2948 (1982) 

[0 05 7] *»M©^^P^*1^>h 
llbXMOV. C©2-tt©*8a«r«fflUr2-fa[ 50 
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;Wifg# (1-8) <D2-tt©7kKSCC3- t Fn*f 

fcVVSfc&ATS C <b<C <fc 0 Ties* 
[0058] 
Hfc9] 

)R 4 




(XII) 



R 3 6 i 08' 

6-CH 2 CH 2 CB 2 -0H 

[0059] r*3ft*ft£»*£j«u actvccoft 

~fS& [W^tf* E. G. Bagqiolini et at., J. Am. Che 
m. Soc. , 1 04 , 2945-2948 ( 1 9 8 2 ) # 
M] tcmi»Wc%&tC£9) 1 a-tFP + ^b^>>D 

tciSc>ifiL*^tt^wr^#CJgrSS»i OT^onffl 

[0060] 

[fbi o] 




i 0B 
0-CH 2 CB 2 CH 2 -0H 



[006 1 ] r*3n&2 5- t Fn*2/^D**S/- 
1 a,25-^t Fn*2/e*5>D J *IHI'rsc£a* 

[0062] 

[IBttM] JMT«clBK«*Wr*«lll*S6K:iH*» 

[0063] #*« 1 
[1. 2:3. 4 - M7s 

- 5 -^-feXD^JS] 3. 4:5. 6 0- P-fv:/ 
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Df'jf> - D - -?ls~Y-}\, 1 28. 5gCCN. N- 

An*., l oomM*LT^*y--;i/£3£Uc. 10 

^J^m^l/r^^Ci^FI^U/c^ 1 7 O'CCC 

&o/d£. 1 5 Sfc*ft®l OOra 1 £4>L~3 

oJjd*. gffi&gft 9 0 *Ci§5&©Sffi®£S4£ #/c e 
»e>^cjglc«^S^T'^J^ ^x^*x-ir;l,£: io 

OM&Z^-fZ 1 . 2:3. 4 - ex <5o**JM*l/ 
>>^*^) -5 ^t>46 0. 7g^/c(jR$5 
4%) . 

[0064]NMRX^h;K90MHz, CC1 4 ) 
& : 5. 90 {ddd, 1 H, J = 5. 7, 10. 2. 
1 7. 2Hz) , 5. 1 3-5. 52 (m, 2H) % 

4. 37 (ddt, 1H, J = 0. 9, 5. 7, 7. 6 20 
Hz), 3. 8-4. 2 (m, 3H) , 3. 7 0 (d 

d. 1 H. J = 6. 6, 7. 6Hz) , 1. 4 1 (s, 

9H) , 1. 34 (s, 3H) 

I (neat, cm -1 ) 

2984, 29 32. 2880, 1 455, 1 378, 

1 2 50, 1 2 1 4, 1 1 54, 1 1 20, 1 065, 

993, 924, 846, 5 1 2 

[of] D = 4. 18* (c = 2. 00, CHC1 3 ) 

m^m 2 30 

[3. 4- (isJ*)lJ*Vy>>**is) - 5 --^t-b 
> - 1 , 2 - t>^-;i/C0^^] 1 tc J: D^6ii/c 
1. 2:3, (S»*Jkrf*U>2?*+5/) - 

5*^t>36. 8gM^®3 0 0m 14s<fct>*7fc6 
Om 1 £Jl|x, ^iSr 1 4B$|g$gfp Ltc&. 
(DX-otcb 0%*&it* V U 9 A*jg$5 0 0m 1 K4> 

^^U^^^A^Dvh^^rflSU TI2 40 

<DMfc£*tr*3, 4- ( ^ 

- 5 1 .2 3. 5gff/t 
0K¥4 4%) . 

[0065] NMRX^ hJW90MHz. CCl 4 ) 
$ : 5. 93(ddd. 1H, J =5. 9, 9. 1. 1 

5. 3 Hz) , 5. 1 7-5. 5 2 (m. 2H) , 4. 
42 (dd, 1H. J=5. 9, 6. 4Hz), 3. 5 
-3. 9 (m, 4H) , 3. 0-3. 4 (b r s. 2 
H) , 1. 42 (s. 6H) 

IR^^FiMneat. cm" 1 ) 50 
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34 14, 2984, 2930, 2878, 1 727, 
1 645, 1455, 14 28, 1407, 1 37 1, 

1 250, 1 2 1 4, 1 1 68, 1 1 20, 1 055, 
925, 874, 8 1 2, 779, 734, 6 6 4, 6 

2 1, 5 11 

[<*] 0 = + 4. 66 - (c=l. 07, CHC1,) 

mm 3 

[3. 4- (S/y^JM^u:/^**^) -2-fcFn 
- 5 - ^*te> - 1 -4)1 p - h^x>x;l>*:J- 
-h<0&J&]3, 4- ? - 

15 5ml, *na*;l,A5 2ml 0'CrS 
itp - F;Ux>x;U*x*i 1. 3 9 g£4@«:#tf r 

'po-r^mitc owe^mmnv. *oa^/c6n 

T£3, 4- (5^* 7^ ^ -2-fcK 
D*>- 5 1 - <<&) p - hJUx>x;l/ 

*:J--h£l 7. 8 8g«. 

[006 6] NMRX^* h;M90MHz, CClJ 
8:7. 8 0 (d. 2H. J = 8. 2Hz), 7. 35 

(d, 2H, J =8. 2Hz),.5. 87 (ddd, 1 

H. J = 6. 4, 8. 9, 17. 3Hz), 5. 15- 

5. 49 (m, 2H) , 3. 58-4. 50 (m, 5 
H) , 2. 45 (s, 3H) , 1. 37 (s. 6H) 
I RX^^ HKneat, cm*) 

3508, 3084, 3064, 2984, 2932, 
2882, 1 647, 1 597, 1494, 1 453, 
1 369, 1 308, 1 29 1, 1 2 13, 1 1 74, 
1118, 1096, 1063, 980, 930, 89 

6. 873, 834, 8 1 4, 691, 664, 55 
2, 5 1 4 

mm 4 

I. 2-x#**/-3. 4- (WfJM^b>^ 
U) - 5 -'vHzXD^Jfc] 3. 4- (*Jjt?)\,j*?U 
>^**^) - 2 - fc FP*V - 5 - ^**fe> - 1 - H 
)V p - F^x>x;l/*:f- t« l 7. 88g^^/- 
;^8 0m ICCjgfiSU ^-C«*^^fU^Al 7. 

1 ig^»iAri5^a»L/co mmz^jv* 

ilbrigjiU ^x^;l/x-r;ur^€gfe^L^ id 

iifc, «i£Tccigffiu, Tie^fett^-r^i, 2 - 

x#*->- 3,4- - 5 

-^*tr>*7. 8 7g^gfc 0 

[0067]NMRWh;M90MHz. CCl 4 ) 
S:5. 90(ddd. 1H. J=6. 7, 9. 8, 1 

7. 2Hz), 5. 2-5. 52 (m. 2H), 4. 3 
6(dd. 1H, J=5. 4. 6. 7Hz), 3. 61 
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(dd, 1 H. J = 5. 1 . 5. 4Hz) .3.09 
(ddd. 1H. J=2. 6. 4. 1, 4. 9Hz) , 
2. 83 (dd, 1 H. J = 4. 1. 4. 9Hz) , 

2. 70 (d d, 1 H. J =2. 6, 4. 9Hz) , 
1. 44 (s. 6Hz) 

I (neat, cm" 1 ) 

3520, 2 9 84. 2928, 1 725. 1 659. 
1 597. 1 494. 1 4 54. 1 358. 1 306. 
1 290. 1250. 1 2 1 2. 1.1 88. 1 1 76. 
1120, 1095, 1071, 1003, 919, 8 10 
76. 836. 8 1 6. 7 78. 7 1 3. 690. 66 

3. 57 1. 5 54 

mm 5 

[4, 5* {i/jtf-frjtrityVtlrZs) - 3-fcFP 

- 6 - ^?r>~ h >;>uz>^«] mmsL-??*^ 

•>A*»«5 OmlilO •OC&flU i/7Xtt h »J 

fc. 10*C*C4 5^»»U/cg, 1. 2-x#*f- 

3, 4- (^^;P^U>>>*^>) -5-^**fe> 

7. 6 1 g^^/-^30ni 1 fcj&JBU Ife&Ufc^ 20 

U TE©*ttt*-r44 > 5 - &J?)lS?U>is 

- 3 - b Ka*-> - 6 - ^y'y^y^ h 
2.11 stffc. 

[0068] NMRX^hJb (90MHz, CClJ 
S: 5. 94 (ddd, 1H, J =7. 6, 10. 7, 
18. 3Hz) . 5. 25-5. 55 (m. 2H), 30 

4. 40 (dd, 1H, J=7. 6, 8. OHz) , 

4. 08 (m, 1 H) . 3. 7 6 (dd. 1 H. J = 

5. 8. 7. 7Hz) . 2. 64 (d. 1H. J=5. 
9Hz), 2. 63 (d, 1H, 6. 4Hz). 2. 4 
6 (b r s, 1 H) , 1. 42 (s, 6H) 

I RX^^ b)l> (n e a t. cm* 1 ) 
3446, 30 86. 2986, 2934, 2982. 
2250. 1 645, 1 456. 1 4 1 1, 1 3 72. 
1 2 1 5. 1 1 68, 1 1 2 1. 1 068. 99 1. 9 
33.87 3,8 1 0.5 1 1 40 

mm 6 

[4. 5- (Vjif>*jt*vy&**i') -3-^b* 
W h*^-6--^f*>^h VMfeA] 4. 5- 

(i>y^;U^^b>^^+^) - 3-fc Fo+V-6- 
^y^>^h»;;l/2. 1 1 gfcP-fV^O^Ax^il/T 
£>9ml4ilD;L ootO'CWh+^^^D'J 

h^mi^urojiD^/c o'cri 6«Ffa«fft/c 

g v i;* 3 0 0m 1 VftViO. 1 
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Y)l*5AXfe&LXTiZ<Vfo\i£m?Z>4, 5 - (^ 

-^^f^h»JM2. 2 8 0K^8 8%) . 

[0069] NMR*^ FjM90MHz. CC 
1,) 6 : 5. 93 (ddd. 1 H. J =6. 3, 1 
0. 2. 1 7. 3Hz) . 5. 1 6-5. 52 (m. 
2H) . 4. 7 4 (s. 2H) . 4. 35 (dd. 1 
H, J=6. 6. 7. 3H 2 ) . 3. 78-4. 00 
(m. 2H). 3. 45 (s. 3H). 2. 60-2. 
80 <m. 2H) . 1. 42 (s, 6H> 
lRX^^FiKneat, cm" 1 ) 
2986. 29 34, 28 96. 2826. 2248. 
1 644. 1 4 55. 14 1 4. 1 380. 1 372, 
1 245, 1 2 1 6. 1 1 54. 1 1 06. 1 062, 
1 039, 99 2, 920, 87 5. 809, 5 1 2 

mm 7 

[4. 5- (isjt*)ljt*l>yV>**U) -3-^h* 
is* h*v- 6 -^7rt-;U+yA(7)^] 4. 5 

i/-6-^y'7~>~ h 1 5 9 .8 rag£$Sti hJUx 

xcflHKU -78^0. 5N-*J£fb>^ v:7n 

tVl/Til'^^Al. 6ml^JHx/c. -7 8'Cr2B$ 

MJtttU -4 0-cr3 0#p B ra#u ^oro'ctcr 

5%#$SK^^>b*roSDA/c w ra£«££^x^;Ux-x 

**>»>Ar««wca. mrrtcmmL. 4. 5- ( ;; 

-^y'J~f~-)\,&9 1 . lmgll/c. 
[0 07 0] ±iSKJ:*m*>*ifc4, 5- 
*U>^;t**» -3-^ h + >^ h+'>-6 — 
^-;l/91. 9mg^t*Ui» 1 m ItCffiJRL, SBr 
fcFa*2/jl/TS>ttWtt4 5mR*fllit^:. S&"C8 

•)AtKsim «et^?ssu/c, mhtxtcmmz 

0, TKG>«tt**rrS4. 5- <2/>*iM*l/>t/ 
:*^» -3-^ h+5» h=^>-6 — ^ft-;^ 
3->A£8 9. 5mgf|/c«$52Wo 

[0 07 1 ] NMR^^ h;K90MHz, CC 

1, )5:8. 02 (b r s. 1 H) . 7. 62 (b 
s. 1H) . 7. 49 (t. 1H. J=6. 4Hz) , 
6. 93 (t, 1H, J = 5. 4Hz), 5. 64- 
6. 1 0 (m. 2H) . 5. 16-5. 00 (m4 
H) . 4. 5 6-4. 90 (m. 4H) . 4. 2 4- 
4. 48 (m. 2H). 3. 72-4. 10 (m. 4 
H) . 3. 39 (s. 6H). 2. 67 (t, 2 H. J 
= 5. 7Hz). 2. 50 (t. 2H. J = 5. 9H 
z) , 1. 42 (s. 1 2H) 

I RX^^ h^Kneat, cm 1 ) 
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33 79. 3088. 2984. 2892. 28 26. 
1 7 27. 1 647. 14 53. 1 427. 1 3 80. 
1 3 7 1. 1 244. 1 2 1 4. 1 1 52. 1 1 00. 
1 0 32. 99 1. 920. 87 6. 8 1 3. 705. 
66 5. 5 1 2. 4 53 

mm 8 

[4. 5- (yyf;M^U>i/^y) -3- ( t - 

4.5- (^*;M*U>^;t^>) -3- 
tKn**/-6 — *))[,2. 1 lgi>f^ io 

0gk<fctf£{t^*U>5 0m 1 J&>6fc£jg 
SCCO'CT t -7*)lisJ?J\,*/Vn,2U »J F2. 0g 

&pL-rr>Mjut m m&v i mmmnLtc&. ^x^ 

;Px-^^3 0 0mir#«l/, INftS.gfilli 

5- -3- ( t 

zsj?)lisi))l**r^) -6-^:/r>~ H;;l/£2. 
6 3g?#/c (JR^7 9%) 0 20 
[0 07 2] FDffgyV^h^ 
[M] * 3 1 1 

mm 9 

[4. 5- V>**r U) -3- ( t - 

zf^JlisJ y -6 — o/^-jM-* 

is2*0>&$L] ##W7tC*JUr, 4. 5- 
^U>^^V) -3-^ h*>y< H+2/-6 — 
>ih'J*159. 8mg(Z>#>fc>9K:4. 5-(J*-rf* 
)l>jt*VlsV'**i/) -3- < t -^Jl^jT^A^y 
;M**iy) -6 — ^>iF *J;l/206. 2mg£JB 30 

CiCCj:0. 4. 5- <2Jj**Jk*^l/:/5?*+5/) - 

3- (t-^;Vv ? ^^s/*;;i/*+^) -e-'v/f- 
^-AoM^A* 1 67mg^c (iR$7 7%) B 
[0073] 1 0 

[4,5- (So* *l>^V**is) -3- ( 1 - 
xF^>xKy) -6-^/fr>xHJ>t><Z>£JSfc] S 
^#ffl^T. 4,5- (Sot^M^U>J/**5/) ~ 
3-t Ho + y-6 — ^^>~M;;V3 .54g^ 
{t^^U>5 0ml^«L. *?&Ttt:feBgOI(Dp- 40 

xjl/X-7^2.5 7ral*STUfc. 2^«»0/c<D 
aS^aH«lf*«:*^ v zyx^x-rU-rffl 

£&*KMvy*^ATf^u asBETKiswi/cs 

T5C<LCt<J;^ T^(^BJtt*W*r54,5- 
^*U>^**^) -3- 

-6 — ^^>^h«j^4.4 1 «%mc mms 1 

%) . 50 
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[0074]NMR^^F;M90MHz. CC 
I,) tf: 5.7-6.1 (m. 1H). 5.1-5.5 

(m. 2H). 4.97. 4.90 (q. J = 5. 1H 
z, 1H) . 4.35 (q. J = 6. 2Hz. 1H) . 
3.4-4.1 (m, 2H), 3.60 (q, J = 6.9H 
z. 2H) , 2 .6-2.8 (m. 2H) . 1 .4 2 

(s. 6H) . 1 .34, 1 .32 (d. J = 5.3H 
z. 3H) . 1 .2 1 ( t. J =7. 7Hz) 
##011 1 

[4,5- <5>-rf*JW*U>^**2/) -3- (1- 
xF+yx^y) - 6 -^^-jM-*$/AO£ 
j£] 4,5- (i^*JM + -3- (1 

-x h+yxh^y) -6 --^7*r>^ h »JJH .4 0 
ff*tan**x>l 3mlK&J8U -78'CCCC2N- 
**{t^-f V ^;l/7J^-*)A2 . 0 ml£?gTt//co 
-78*C-C1 0 OftffimftL. -o^X-O'CtX'&ULtc 

<d%. i ox*i«*^tr-ojDiLfc. sttaetx-^ 

*^->A-C*BI»l/^». S&FTfciSffiU 4,5- & 
- 3- (1 -xh+yxF + 
is) -6— v/f-*-;b*2.6 1 gSfc. 
[0 07 5] »6tlfc4,5- (^^;M^U>^^ 
- 3- ( 1 -xF^yx h+» - e-^Ti- 
-^SIRTrf y^>2ral«cigJBU. 0°CTfcFP + 
^ >tttt'ai4 4 2 mqiJlJAfc. SSt? 4 «RjK# 

u s^ti/cs&s^x-^-c^bfco ra&s&fl 

^TfciiJgT5C 4,5- 
-rf^U^**^) -3- (1-xhtyxF+y) - 
6 — ^^-jM^Sa** 1 .OOgg/c. 
[0076] 1 2 

[4,5- (£?jrf*>M*'U>J/=|-+f ) -3- (t- 

^7ix^y'jj^^» -e-^yfyx. h y 

;l/^DU F2 .0 gOttfcDftt -:/*^7:*xji^> 
UiU^P V F3 .6 5 g£JBl>ft0^tt#*ffl7£|^ 
«cSJKRCf4Mia«*t7^Ci«cJ:0. 4,5- 
^;^^>^***y) - 3- (t-^^7xx;v 
v;***^) -6 — ^f>xh'Jj^t 
[0077] ^3%W 1 3 

[4,5- (S^^Jkrf^bV*/**^) -3- (t- 
^;^7i^^yyW^y) -6 — <-?Ti--)l* 
#%W7«C*5^*C, 4,5- <5^*** 
jif-U^Sstt+lo) -3-^ h + >y F + >-6--^y 
ryxF'J;M 5 9 . 8rogCDftb*)C<:4 ,5- 

-3- ( t -7f-1UV7x~fr*s» 
Jl/**^> -6 — ^fyx.h'j;l,2 8 8ra^ffl0^« 
»B#*M 7 £ l^£<t^&c/#&filS3£t7 5 c <b{c£ 
0. TfBCDfett^-r-54 ,5- li?J*A,jt*V^i? 
-3 - 
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[0 07 8 ] FDBS^^fJU 
[M] '453 

4, 5- (^^^urvS?**^) 

IMfu>4mi«:m, o-c-chux^ji/r = > 

0.03 5ml SrflDitfc. 0 'CT 1 0%^S^M^ h 
';?A7ta§&2. 6ml£fllJ;L, 0 "Cr 5 7 IWlflft U 

WT£4. 5- (^y ^;U>^U>v^+>') -6- 

- 3, 3a. 4, 5, 6, 7 - ^ 

OmgSSfc (K$5 6%) . 
[0079 J J H -NMRX^ HI/ (90MHz, C 
Cl«. TMS) 

4. 76 (d, 1H, J = 4. 1Hz) . 4. 6 6 20 
(d. 1 H, J=4. 1Hz), 4. 63 (ABX, 1 
H. J = 8. 5. 1 0. 0Hz) , 4. 4 1 (ddd, 
1H. 3=2. 3, 2. 4, 3. 3Hz) . 4. 1 3 
(ABX, 1H, J=8. 5, 10. 0Hz), 3. 9 
8 (dd, 1 H, J =9. 5, 10. 0Hz), 3. 6 
3 (dd, 1H. J=2. 3. 9. 5Hz), 3. 56 
(ddd, 1 H, J = 1 . 3. 8. 5, 1 0. OH 
z) , 3. 39 (s. 3H) .3.05 (ABX. 1 
H. J = 2. 4, 15. 7Hz), 2. 41 (ABX 
Y. 1H, J = l. 3, 3. 3, 15. 7Hz), 1. 30 
45 (s. 3H) . 1. 44 (s. 3H) 
1J C-NMR^ (2 2. 5MHz, CCU 
154. 7. 1 1 1. 4. 96. 1, 80. 6. 76. 
2, 68. 8, 55. 6, 53. 5, 29. 6, 27. 
0, 26. 6 

I RX^^ h)\r (neat, cm' 1 ) 
3522, 2982. 2932, 2892. 2824, 
1 720, 1 632. 1455, 1 38 1, 1 37 1, 
1 333, 1 306, 1266, 1 23 1, 1 1 5 1, 
1089. 1038. 988. 918, 870. 83 40 
2, 794, 7 80, 672. 590, 5 1 8 

S¥, NDHF - 9 0) 5 5 0ms£*, ^^^-Wl 
§for*>r-y3>l/iio t>-)8l4 8mgl:)l0i. 

5m I*5<fctf7fc0. 3m\ZmZX*0®*®m$V. 
%!<>V4. 5- (^*;M*U>^**^) -6- 
(Sh*isSh*is) -3. 3a. 4. 5. 6. 7-^ 

1 - ^>V-{VW^8 0mg 50 
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$:*Zs-*Jl3. 5 m 1 &c£»GT{#*>ft/dg$£gS 

T£2 - k Fa*w*;l/- 3. 4-i^*JM*u> 
i/^-^i/) - 5 - (^ S/^n^+IJv 
>49mg«l/c (*R$6 1%) . 
[008 0] *H -NMR^HI' (90MHz. C 
Cl«. TMS) 

4.52- 4. 88 (m. 2H). 4. 38-4. 50 
(m, 1H) , 3. 80-4. 30 (m. 4H) , 3. 
36 (s. 3H) , 2. 32-2. 88 (m. 4 H) , 
1. 50 (s. 3H) . 1. 46 (s, 3H) 
"C -NMRX^hib (22. 5MHz. CC1«) 
207. 8. 1 1 2. 3, 96. 2. 80. 4, 72. 
8. 68. 7. 59. 5, 56. 6, 55. 6, 46. 
0, 27. 2, 26.6,1 4.7 
IR^^hiMneat, cm 1 ) 
3494, 2982. 2930, 2892. 1713, 
1 644, 1 4 55, 1 383. 1 37 1. 13 25, 
1 228, 1 1 69, 1 1 50, 1 1 00, 1 038, 
999, 918. 851, 803. 787, 693, 5 
27. 506. 439 

[a]. = -7. 35* (c=0. 14.CHC1,) 

mmm 

2- + 4- (i'J?'JlJ3-U>i' 

-5 - ^£o*x*U-^> 

22mgtCt:y ^>0. 5m 1 2a^C0*CCfi 

«^*>>ui/*x;i/o. im i zmzx2mmwu 

>-3. 4- (^f;Mfl/>^t^» - 5 - (^ 

F4V) lspu^3"*s>l. 8mg^/c 
(iR^8. 8%) . 

[008 1 1 NMRX^ (500MHz. CC 
1«. TMS) 

5. 956 (dd. 1H. J=l. 25. 2. 7 5H 
z), 5. 497 (dd. 1H. J=l. 25. 2. 7 
5Hz) . 4. 888 (d t, 1 H. J = 2. 7 5. 1 
0. 08Hz). 4. 831 (AB. 1 H. J=6. 6 
5HZ). 4. 693 (A B. 1H. J = 6. 65H 
z) , 4. 456 (ddd, 1 H. J = l. 37. 2. 
29. 1 8. 1 9Hz) , 3. 8 16 (dd, 1H. J 
= 2. 29. 1 0. 08Hz) , 3. 387 (d. 3 
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H. J = 0. 9 1Hz) . 2. 8 14 (dd. 1 H. J 
= 1. 37. 1 8. 78Hz). 2. 612 (dd. 1 
H. J = 5. 04. 1 8. 78Hz) .1.522 

(s. 3H). 1. 507 (s. 3H) IR*-^h^ 

(neat, cm 1 ) 

2984. 292 8. 1 7 02. 1 636. 1 4 54. 
1 380. 1 372. 1 232. 1 1 54. 1 1 43. 
1 1 03. 1 064. 1 0 38. 1 003. 97 7. 9 
46. 9 19. 86 0. 838. 806 
«feW4 10 

( i ) mm^m^rf, 2 - 1 Fn+w^u -3.4 

- (v^^;i/^^u>^^^) - 5- (y^^F 
ZsZu^y-syb 6. SmgfcJrO^x^ji/* 
Xto^ii 12, 3mg^ffiyx^x-f;l/5 
m 1 tc&mbic, CO^jgOCO'CrN. N' Vl/Zu 
^i/;^Wy^$F8 7. 9mg£ijnit. 1B&SH 

A-cnm-?*>ttic&*)^ TE©«5tt*wr^ (5. 6 20 

2mg«»fc (JR* 1 0 0 

%) 0 

[0082] NMRX-^r^U (90MHz, CClJ 
£: 4. 80 (A B. 1H. J = 6. 8Hz). 4. 6 
3 (AB. 1H. J =6.8Hz) . 4. 0 - 4. 5 
(m. 9H) . 3. 3 6 (s. 3H) . 2. 9 7 (d. 
2H. J = 21. 5Hz) . 2. 4-3. 0(m. 3 
H) . 1. 1 - 1. 6 (m. 1 2H) . 30 
1 RX^£ hJKneat, cm 1 ) 
2982. 2932. 2628. 2524. 1 737. 
1 666. 1476. 1445. 1 37 1. 1 240. 
1 1 63, 1 1 00. 1027 v 972. 9 1 7. 84 
5, 787. 688. 60 1. 505. 439 
(2) SS#HmT, (5. 6- (5^*>M*U> 
i/**is) - 4 J h*>- 2 -#*V5^P 

3. 6mgmF^F'JjHml(Cg)KU 0 *Cr & 

ffcy^As. 4mg^c^-e^>ry^pbvux^^r ^ 40 
>6 u i sjar i o^s»l/c. Sit^ft 

w*i"yj±Tm&Ltc «)ET<czgf§u intern 

IU:9. TlB<D«$£*r<r* 1 , 5. 6. 7. 8. 8a 
-^tffcFD-7. 8- (t/y^Jl/y^uV^tl 1 
^) - 6 ^ h*^- 3H - 2 -^>*/fc*7> 

-3 *>2. lmg^/c (tt$2 3%) . 
[0083]NMRX^hJK90MHz, CClJ 
^: 5. 9 (brs. 1H). 3. 0-5. 0 (m, 1 50 
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OH) . 2. 0 - 3. 0 (m. 3H) . 1. 3 - 1. 5 
(m. 6H) 

T^VgHmT. 1 ,5,6,7 .8, 8 a -^tftF 
P-7,8- (isj**frJ?\s>i>**is) -6-> h 
h+y-3H-2-^>^/h'7>- 3 -*>2 . 
1dk#>F;UX>0 .5mljg$K:. -7 8-CT?*5Rfl:5/-f 
V?*)],TA>% x£A (0 .5N h^xl/fift) l 8 u 
\ZM%^ 2B$^{g#Lfc 0 0°C£r#?^Mbfrf£. ^x 

fetfcj^aj^rta^/c, ^6n/cJ^j£«CCi^x^;l, 

^^A«l/c. «EET«:^«L. S6**/c*ig£i/ 

0. TSa<D»tt*#*rsi ,5,6 ,7 ,8,8a-^f 
fcFa-7,8- (^?jkrf?U>2;aH*£/) -6- 
^F+W M^y-3H-2-^>Vfc7>-3-t- 
Jl>3 .8mq^f#fc(lR^l 0 0%) . 
[008 4] NMR*^ (90MHz, CC 
1«) 5: 5.62 (brs. 1 H) . 5.22 (br 
s. 1H). 4.5-4.8 (m. 2H). 3.0-4.5 
(m. 6H) . 3.3 (s. 3H) . 1 .8-2 .7 
(m. 3H) . 1 .4 (s. 6H) 

1 ,5 ,6 ,7 ,8 ,8a-^t Fa- 7 ,8 - (^^ 
JW*U>S/**5/) -6-^ b*zsJ r^>-3H- 
2 -^>yt7>- 3-:*-;U3 .8mg£iaHLrf*y- 

IH«&l>S"J iiViWy J»*MLXft ! mz>C <tCC J: 
D. Tie<D<8?tt£*rr6 1 ,5,6 ,7 ,8,8 a 
t Fn-6-^ h^^-3-^ h*V-3H- 

2-^>!/b'5>-7,8-^*-;t,l .3mg£J?fc (iR 
$68%) q 

[0 08 5] NMR^-:^ (3 0 0MHz. CC 1 
♦ > $ : 5.0-5.66 (m. 2H). 4.55-4.8 
5 (m. 2H) . 3.1 5-4.25 (m. 8H); 3. 
3 9-3.43 (m. 6H) . 1.95-2.80 (m. 

4H) mmm 

1 ,5,6,7,8,8a-^+1ft Fn~7,8- (io<* 
;l/^U>^**» -6-^ h+->-3H- 

2 - "<> !/ tT y > - 3 - * > 2 8 . 4 mq£ ^ * S - )l 5 id 
lfcfcjgU 6N-*^t^h»;^A*S5S0.1nil*7k 
^TfCJO^.. ^r2^raS»U/c«, SF£«^^x^;l/ 
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Ts2©tttt*«-f* (2»tFD^W-3,4« 

(JR*8 0K). 

[0 08 6] FDfl^^ 

[M] > 2 84 



26 



*r.j|,*/7.=- F2 7 .2mg£-rF^b KP75>5ralCC 
jglBU F »J^t^7 ^>2 4 .2mg£f*h^fc F 

?j»t>a-7h?57 j-cmn-rzctic**)* (2- 

(o-x Fn^>4f>feU*^W*n/-3 ,4- (2/ 

#a^*5/y7 s >ft&>^l'*4 4 0mtff/c. Xl^C 
tt£r h?t KP7 7>«:S)i?U- 7K#TK3 0%jlK 
<bkS*l$ (#}0.0 5mi) *«TFU Sfl-C3B*H 20 

J^7A^P7 h^^^^T5fgMT^CiCcJ:0. TIB 
©Mfe**** (2-S?U>-3 ,4- (*<o**;M 
-5-^ F*5» *>£n-^4 

isVTymmsf&z'i s 8mMtc mms 3%) . 

[0 087] FDJtSX-^ h;U 
[M] *2 98 

SgJfeW9 30 
(2-^^U>-3. 4- (^y^y* 
*✓) -5-^ b*i/S F*>0 ^a-M->>Jr>Bfc& 
y^;U2 9. 8mg^h;Px>5ml(CSSU -78 
•CTTkSRfb^-/ y^WS-^A ( l M^*l>->i6 
£0. 4mlITUc 0 &£S£0T:£T-|ISLfc 

SSL/Co h 'J-)AtK«lim iS 

ivmrntzcticj:*). Tta^tt£W-f* (2-y 40 

^U>-3. 4- <S^*JW*U>S/**2/) -5- 
^ F*V) 5/*a^vy7 s >x*y-Jt'42 

5. 4mg{l/c (*K^94%) „ 

[0088] FDmmx*<*Vfr 

[M] *270 

sawuo 

(2-^U>-3. 4- (^-rf^Jb-rf^u:/^** 

-5-^f*^ h^-» ^^p^yf>ss 

yf;l/2 9. 8mg^h;l/i>5ml(cSKU -7 8 



«)£0. 1 5 in 1 jSTt/Co 30#BH#Uc«. * 
fcttliL oi>??J^«£0T$rimL/d£. S?x*Jl> 
x-5^l/-C#RU afeCt^^D^^TfiaiaKK^h 

';^A7k»«*aTi/.- -fe^-f F«§i/t»«i/fc. a 
^fe*KK^h»;^AT^(//c^ jfflai/cff&ti 

CifciO. TfB<D«Jtt**tf* (2-^*U>-3, 
4- (*/^^;^^U>^*+^) 
^» ^^P^'JfyT^hT^ft F^rl 5. 0 
mg»fc 0K*5 6K) . 

[0 08 9] FDSax-^F^ 

[M] *2 68 
1 

(2-^^U>-3, 4- (y^^k^l/:/^** 
is) -5-^ F*5/) ^^P^+^ i ;7 r >T-b 

hT;VrtF2 6. 8mg^x^^2m 1 KjgfK 
U *»TCC*SRft*'?3R:J- h V 0 A 3 m g £JHRft:. 
3 0WWU/c^ S/x^l/x-f-iUtoitfftfiM* 

3, 4- (iz-rf^JW^I/Z/S/**^) -5--*h*f 
^ 5/^a^>'Jf>x^y-M2 5 .4 m 

gf#/c (iR^9 4%) . 
[0090] HJfeW 1 2 

ISt6«lK:*j^r, 4. 5- <5?-rf*JM*U>^** 

A89. 5mg<Dftfr9K:4. 5 - (2/>*>krf*U> 
- 3- ( t -^T^v^^^y^M-*^) 
-6 — ^ft-Wi/Al 13. 7mgtS*H 
tttt^ifeW 1 iEia«:Si&bJ:cf»B«H«f 5 Cite 
<fcD, Tffi©Wtt**-r«4. 5- (Sof*Jlo^U> 
5?**J/> - 6- ( t -yf-ju^^^^'j;^^^) 
-3, 3a, 4, 5, 6, 7 -^**t Fa- 2, 1- 
*W-fV=M i ih/-JV*8 2. 4mgS/c (JR$55 
%) . 

[0 09 1 ] FDMfi^^hiU 
[M] * 3 5 7 

3 

1. 5. 6. 7. 8. 8a— N**fcFo-7. 8- 

-3H-2-^>yt7>-3-^>2 8 4mg^^ 
/-^5 0ml t*5ml (CjgfiPL. M*«m<Dp - F;l/ 

si£»*a«*«c*». ^x^^x-^uratu^fc. 

££0, TE©«tt*frr*l. 5. 6, 7, 8, 8a 
-^1ftFD-6, 7. 8- MfcFP*S'-3H- 
2-^>!/b^>-3-^>^r 1 14mgti/c()R$5 
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7%) . 

[0 09 2] FDmmz^Zhfr 
[M] * 2 0 0 
«S6«1 4 

1. 5, 6. 7, 8, 8a-^+ftFP-6, 7. 8 
- F Ub K n* >~ 3 H - 2 — Ovt7 > - 3 - 
1 00rog££IU*U>l 0ml icigjgu S&ccr 
f'jS/>3 0 0mg JrCf^tT-fe^;!/ 3 0 0 m g ZtiQ 

y*^A-C$£jgUfc. SETfc-SffiU is*)*>r)\,tt 
7A^P7F^77 ^r«ST^Ci(Ci:0, 1. 5. 
6. 7, 8. 8 a-^*U-fc Fn-6. 7. 8-F'JT 
^h^>-3H~2 7>-3-*>£ 143 
mg^/c (iR$8 8%) . 
[0 09 3 lUfi^l 5 

4, 5- (^y *frj**l>yV**U) -6- + 
VXF+5/) -3,3a,4 t 5,6,7-^+-^t Kn- 
2,1 -^>y-fy*+1h/-^2 5 7mg^f h b F 
n75>10mICC*§S?U 1N-Mlml^tet 

gar*4B$ras*?bfc. ^x*;vx-^;u^#jR ^ m 

»^Atgfill/c. *ETCC»«U S&fifcJRffl*^ 

0, TIB©«ft*WrS4 ,5-^b Fd*;>-6- 

UF4So*F*^) -3 ,3a ,4,5 ,6 ,7 — 
b Fn-2 ,1 -^>y-f y**1h/-JH 67rog£ 
?H/c (4X^7 7%) . 

[0 0 94] FDM^^K 

[M] * 217 
UteWl 6 

4, 5-5/tFP^>-6- (^h+Whti/) - 
3,38,4,5,6,7 — Ka -2,1 -^>y-{ 
% J**W-&2 1 7mg^lfc^fl/>l 0m 1 CCjg 

1 OOmgSrJjQA/c. mUT3Ef®m&Ltc a 

±-T)i?mib. %*m. mm*. ^*xmxm& 

ST^CiCCJrO. TMl<Dmt£?i?Z4- b FotJ/ 
-5 F*v#;U#~;l/;**V-6- F*S«of F 
-3,3a,4,5,6,7—N=HfbFa-2,l - 
^^V^W-;H3 7iDgWc (JR^5 0 
%) • 

[0 09 5] FDWmx^hfr 
[M] # 275 
HSSW17 

UF + v^F*^) -3,3a, 4, 5,6 ,7 — 
b FD-2 ,1 — *>y-f y**tfy-;U2 7 5rag£ 
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£{t^*U>l Omlfcig^U ^>^/^2 0 0m 

. gfci:cH -y*;i^^ji^yji,£cn; F2 2 6mg 

>i/-c#«u mat mm*, &m>xm,xmi>btc 9 
> »; * y n** ? a * a v h y 5 7 xnm-r z 

CtlO:*). Tfe<D&S£WT£4- (t-y*M^ 

6- (^h+Wh^^) -3, 3a, 4, 5, 6, 7-^ 
10 *?b Fn-2 ,1 -^>y r -/y**tr-/-JU*2 8 5 
mgSfc (iR^7 3%) . 
[009 6] FDMM^^F;l/ 
[M] * 389 

n&wi 8 

4,5- (^^;V^^U>^+^) -6- (t-y 
*A,i>S*)\,ist))l**Zs) -3 ,3a ,4,5,6 ,7- 
M^b Fa- 2 , 1 -^>y-f y**th/-*3 2 7 
mg£r Ft Fny v>l Om J CtiifJfU 1N-J£® 

1 m i zmixwmv4mmwisit. ^x^ux-r 

TSCiKJ:^ TiecDfett^wr^4,5-^b FP 
^>-6 - ( t -y^;V5^^;i^>y;M*^) -3 , 

3 a ,4 ,5 ,6 ,7 —M^b Fn-2 , 1 -< <W-f y 

19 6mg» (lR^6 8%) . 
[0097] FDII^^ F^ 
[M]* 287 
1310119 

30 4 , 5-^tKD^>-6- (t-y?*2ot?*»/9 
;l/**^) ~3,3a,4 ? 5,6 f 7--M^bKn-2, 
1 -"C/y-f y***y-Jb2 8 7mg^M^^U> 
lOmlK^BSU *&TCC>f $^/-^2 0 0mglj 
^tft-y^S^^l^y^ny p2 2 6mg£Jn] 
^^-&R#L/t. J^K£^x*;Ux-f-;l/r 

g£^y#y;M/^A*pv f Tf»i?T6c£ 

40 -5-b Fn^^>-3 ,3 a , 

4 ,5 ,6,7-^4l^b Fn-2 ,1 -^c>y-/y^*if 
/-W2 6 5m?9fc (4X^6 6%) . 

[0 09 8] FDIi^^ F;P 
[M] * 401 
H^^2 0 

4,6 -b^ (t-y^;b^^^;bt/»;;i/t+->) -5 
-b Fn+^- 3, 3a, 4, 5, 6, 7 -^**b Fa- 
2,1 -^>»/-{y=|-*^/-*4 0 lmg?:teft^^ 
U>20mltcm. hUx^;Ur^>5mIijJ:^ 
50 yfcTU2P>0 .5g^tt]x/cg. felt 
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Jl/*=lr*» -3 ,3a ,4 ,5 ,6 ,7-^*iffc Fa-2 , 
1 -K>y^v***!/-^t3 5 5mg1I/c (iR^8 
0%) . 

[0 09 9] FDRffi^^h^ 10 
[M] * 443 
H»i^2 1 

Hfcmfcfc^r, 4,5- 
5^) -6->h*^F*^-3,3a,4,5,6,7- 
Fa- 2 , 1 -^>!/>fy**^/-^C0Rb 
■)tC5-7-fe F*£"-4 ,6 - fcf* ( t -:/*JV2o** 
H/^Uil/**^) -3 f 3 a ,4 ,5,6 ,7-^**t F 
a- 2,1 -^>y-fy***!/-**fflc^ Hj*W12 

Mfe£W^*4-r^h^>-3 ,5-trx <t-^ 20 

[0 100] FDll^^Ml/ 
[M] * 446 

HteW2 2 

SafcW4Cc:foi>T. 2-bKa + W^l/-3,4- 
(y>^fc-rf*u:/S/**3/) -5- UF*>^h* 
l/) ^^D-s^^y>(7)K^D«:4-T-feh+>'-3 , 

Drstt^ xvftmnmz'ii') c tic * o . TiatD^tt 

£Wir57-7-feh*^-6 ,8-bX (t-^;l/>> 

>^S/y^*+V) - 1 .5,6 ,7 ,8,8a — 

b FD-3H-2 — 0^t7>-3-2|->t34%© 

[0101] FDIi^^ 
[M] * 470 

^*W7«:*5l»r, 1 ,5 ,6 ,7 ,8 ,8 a-^+ift: F 
d-7,8- (isJ*>M 40 

h*->- 3 H- 2 — C>>/f^>- 3 -*>cr>ft 
t>0CC7-T'feh + >'-6,8-^ (t-^^Jl/^ 
- 1 ,5 ,6 ,7 ,8,8 a — ^-*t 

BDfctt**** (3,5-bX (t-^JW>y*A 

FDmmz^z h)i so 
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[Ml* 460 
HJ&0J2 4 

HS&WKfcor. <2-t Fn**^*;u-3,4- 
(S^rf^Jkrf^l^y**^) -5-^F+^F+ 
^) f>?V^* i« V f^SlfflU *MWVb 9 (C (3,5 
-t^X ( t -:/*A^**S/yA**2/) -4-tF 

^T^ciccj:^, TS2<ol^£Wirs3,5--bx 

( t -zf?JlisS?)lis*)Jltlris) -4-tFo*^ 

- 2 -J * isyistra^i/ y T^m&J 5 1 % 

[0 102] FDOTX^^hJl/ 
[Ml* 442 
HiSfll2 5 

3, 5 -ex ( t VMf-is) -4 

-t Fa*5/- 2 -^^b»^n^>yf>KS!^ 
^;l/4 4 2mg£fi<t^U>2 0m 1 CCfgJSU fcT'J 
y>tlml, 4-^W^f'J^)»jli^ 
ivt^dOXJl^xjl^ay F4i 5 0rogj||i t gjS 
r4KB«#l/fc. RjB«%i/x^^x— r^T*« 

TfB^«££#*£3 ,5-trx (t-y^u^y 
-4- U *>xju*~;u*^>) 

- 2 - > U > P-\* ^> U 
[0 10 3] FDftgX^hJl/ 
[M] * 520 

4 

3,5 -ex u -^A^^^y^**^) -4 

^>'Jf>SK^^52mg^f h7t FP7 5>1 
0mlKj§ft?U *3S{tF »M V^n^^y^A 
©1 Mr F 7b Fd77>gi 1 m 1 $STU £MV 

xz&zovh*?? * xnmrzc tic**). Tieo 

Wk% : 8?Z>2- (3,5-^X (t 

^yjW*^) -2-^^u>^^n-\^v;r» x 

[0 104]®^ 6 9-C 

[a]*\ +7.9* (c = 0.4, x^/^b) 
5S5SW2 6 

4,5- (i> J *)\>j* ? ls^>is**is) -3- ( 1 -x 
F+t/iKi/) - 6 -^7t+-)1>**^A 1 .0 0 
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£A^j£8nil£JlI;L % O'Cri 1 EIHtlJf (,fc. JSlo 

&£x^;ux-f*;ur#«u MS*. ^TkrJE^gfe 

rffirr*t<tlCJ:O k Tie©3W4£*rr£4,5- 
U 7 b -6- ( 1 -X h^S/Xh^» 

-3 ,3a .4 ,5 ,6 FP-2 ,1 -^>V 

V * y-iW* 5 3 0 n«#/to io 
[0105] NMRX^£ hK90MHz, CC 
1«) S : 4.8-5 .0 (m. 1HK 4.38-4.8 
(m. 2HK 3.2-4.38 (m. 5HK 3.0 

7. 3.08 (dd, 1H. 2.6. 4.6HzK 2.2 

-2 .6 (m, 1H) , 1 .4 4 (s, 3H) , 1.4 2 
(s. 3H) . 1 .3 1 (d. J=5.5Hz. 3 H) . 

1.19 (t. J=7.0Hz, 3H) 

77^3«C7^-^7^W-2 UWV7 

JW**£ttR. NDHF-90) 5.98g£<L9, 20 

4,5- (^U>^**» - 6- 
(1 -x F*2xxF+*/) -3 ,3a ,4 ,5 ,6,7--^ 
*1ffc Ko-2 i l-^>!/-fV****/-Jl/2 .03g 

1 3^a»L/c. SJ£«£^x^;bx-7^r^ 
ft#L/cS>t>. fekStMv^^^AT'^t. MET 30 

^y yrfiitrrsctK:^ TB©«jtt«rr*2- 
t ,4 -5^«*A>y*u>5/a|-+ 

V) -5- (1 -xhtvx 
£1 .3 9gg/c. 

[0 10 6] NMRX-^h^ (90MHz, CC 
1.) 5 : 4.8-5 .0 (id, lH). 4.4 5(m, 1 
H) . 3.8-4.3 (m, 4H) k 3.3-3.8 (m. 
2H) v 2 .3-2.9 (m, 4 H) % 1 .4 9 (s, 3 
H) k 1 .3 0 (d. J = 5. 5 Hz. 3H) m 1 .1 8 40 

(t. J = 7.0Hz. 3H) 

2 - 1 FP+W 3 ,4 - (i?ji?JUS?\s>*> 

-5 - (l-xF^>xF^» v^a^+-^ 
>/>7 6 5nK)^iaS«^5 1 U>7rolK:S«L. 0XTC 
Fl/X^T* >1 .2ml, N t N -Vstf-JlJ * yb*'J 

^>5 5.6ma t-:/7/w^^u^y;i^n»j F5 
20^^ 0*Cri3^ria^Uirc o g6tl/cSfo 
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i3r^CiCcJ:0. TIfi©^£W!T£2- (t-y* 
)V*J>* 9)\,*s V )\,**rUs* 9)1) -3,4- 

-5- (1 -xh^i^tv) > 
*p-\*t?-y>£l .0 4g^»/c Q 
[0 107] NMRX^ (90MHz. CC 
U S : 4.8-5.02 (m. 1H). 4.3-4.6 
(m, 2HK 4 .0-4 .3 (m, 1 H) , 3 .4-4 . 
0 (m, 4H) k 2.2-2.9 (m, 3H) / 1 .49 
(s, 3H) . 1 .45 (s. 3H) , 1 .29 (d. J 
= 5.3Hz, 3H) , 1 .1 8 (t, J = 7.0Hz, 
3HK 0.8 7 (s, 9H) % 0.0 7 (s. 6H) 

7>l>=f>#H£tT\ ^a^^7$>0 .8 0ml 
**a»^F^t F0 7 7>7mlfc:igjgU -2 0-Crcy 
?)lV?OJ»<D^*y-ymm ( l .6 3N. 3.9 6nroo 
DSrflDx., 3 07>FWt/c. -7 8'OtftSK^ x? 

;UFy^^^^y;l/T-fer-F0.7 3ml^j!jn^, -7 
8°Cri ^H»»Lfc 0 2 - ( t 

-3,4- (^*;M*U>*/** 
-5- ( 1 -x F+Vx F^>» UZu^y-s^ 
8 0 2mg4iaif-F5t F07 5>6inl*C*»U. -7 
8'CrSTL/c 0 2«fPjatfftfc<Z>%. 0°Cr5^JH 
J$U JSJCd^tKOA^/c 1 N-*»«C*tffc. ^x* 

ftS*r^L/co^ v Arias 

^TT* (2- ( t -JPlHsJl-Asisyjlt^isjl? 
>i>) -3,4- (zsJ?)l>i?\syzs**zs) - 5- 

^n-s*^t;r» S^x 
^t/£ 7 0 4 mqjf. 2 - ( t - 

!/<M-*5of -3,4- <$of*;w*u>*/:t 
- 5- ( 1 -xKi/x^i/) $^a^4=*y 
>£2 2 7rac<IIiKt,fc 0 

[0 108] NMR*^ (90MHz, CC 
I«) 5:5.73 (s, 1H) . 4.7-5.0 (m. 1 
H) % 4.14 (q. J=7.3Hz. 2H), 3.2- 
3.8 (m. 4H) , 2 .6 9 (bddd. J = 1 .0. 
1 .5. 6 .7Hz. 2H) . 1 .42 (s. 6H) % 1 . 
29 (d. J = 5 .3 H z , 3H) % 1 .26 (t. J = 
7.3Hz, 3H) . 0.88 (s. 9H) ,0.12 
(s. 3H) . 0.05 (s. 3H) 
H&W3 0 

(2- il-7*A/isjt?)li/i)A,*1rtsji?)),) - 
3,4- (>ot^;M 9 U>^*^V) -5- (1-x 

F ^x > 1 0 mMC&m L, -7 8 'CV*MM*s A 
yy^T^^x^A4.7ra1 (2N-^**>»». 
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<fcD, TIB<D%te?rW-r^ (2- ( t -:/*;l^5^ 
*/V)l**fJ : ?'>l>) -3,4- 

- 5- (1 -xh^yxht^) ->?a-M^> 
»Jx» x£y-;U£l .4 7grf#/t 0 10 
[0109] NMRX^h;K90MHz, CC 
l«)$:5.64(bt. J = 6.8Hz, 1H), 4. 
7~4.9 (m. 1H), 3.08-4.4 (m. 7 

H) , 3.48 <q, J = 7Hz, 2HK 2.0-3. 
0 8 (m, 3H) , 1 .4 1 <s, 6H) % 1.2 0 
(t, J = 7.0Hz.,3H). 1.04-1.4 (m. 
3H) , 0.90 (s. 9H). 0.08 (s, 6H) 

mtfom3 1 

^» - 3- 20 
-Jl/*45>A1 .0 0 g<Dftto9Kl4 ,5- <^*;l^ 
^U>^*3^>) - 3- ( t x— JH/iJilr 

- B-'V/f^-JM'+VAl .58g^ 

<L(CJ:0, T12<^tt£Wir£4 ,5- <5o**;W* 
u>^*^» -6- (t -^ji/S^x-AS/yji/* 
-3 ,3a ,4 .5 ,6 FP-2 , 1 - 

O-Z-fV 1.2 1 gflfc. 

CO 1 1 0] FDfl^hA' 

[M] * 4 5 1 30 
HJ60H3 2 

(2- ( t -7*frl/jt2'W)M*lsjtf-fr) - 
3,4- (5^*-Jkrf*U>S?**3/) -5- <l~x 

472g^f h^t Fn:7^>5nn(Cjgji?U 1M-7 

&3ml£/jnit, m.UV-&tmi,1t 9 KI£«*2>x*Jl, 

ii^Lrf#e>n^siM^^y^y^^A^D-7h^7 40 

3,4- -5- (1-x 

[0 111] nhhtc (2-k Fn*>^*^-3 ,4 
- (isM?)ijt*i>yz>**u) -5 - ( i -xh*v 

5ml(C^Uv ^^VXW^^P 1 ; F0 .1 2 g£ 



ftETiam b x n ztxzimz ^ y * ^ * 5 a * a 

6 (2-^f-U>-3,4- (Wf;MfU>^+ 

-5 - ( 1 -x h+^x S^P-M^yf* 
» ft®xf^0.2 8 2gi/c 9 

[0 112] FDgg*^ 

[M] * 340 
HJ6W3 3 

(2-^f-U>-3,4- (S^^l^f 

-5- ( 1 -iF+^xh+^) ^a^>yf 
» K&x^O .3 4 g£x£y-;U5mlK:*gjKU 
HHifiOty^x^A p- h;l/x>x;l/**~h£fla 

ffilS*T5CiCCJ:0, TlB<D^tx£W-fS (2-^b 
>-3,4 - (^f-;^^U>^ + » -5-tF 
P*^>£p^^>y ftKxf^O .2 0 2 g 

[0 113] fdhs*^ hfr 
[M] * 268 

mmm3 4 

(2-^^U>-3,4- (i^^M*-U>i?** 

-5- 1 Ka^>^o^'>yf» i»x^;i/ 
0.2 6 8 g£&ft>^U>5mlK:igj&U 4*2*J- 
Jl/0 . 2 0 4 g t - x x;l^> *J 

d&;krft#L/c. ift*KSv^v^A-cSJgt, « 
EETKiSffi UT f§6tt£8lii£ > VUVfriJ 7A^ci7 

<2-^^U>-3,4- (v^^Jl^ *b>^** 
» -5- ( t -^^l/^7xx;US>H;l/^ + >» 
P^>'Jf» »®x*;I/£ 0.4 5 0 gfffc. 

[0 114] FDHSX^^ h;U 

[M] * 506 
**SW3 5 

(2-^^U>-3,4- (zsJ*JlS?\sl'V** 
is) -5- 

a^>»Jf» ftSx ^0.5 0 6 g£x2y-;U 
1 0mKCigfl?U S*<Sm<0p- h^x>X^*>®£JJ0 
itr^iaT5^HS»U/co H£i©Oj<£JjDx, ^x* 

;ux-:r;u-ettau }flHiS£®fa&&*T&&Uc. 
&*^v**^Ar$aiiu ws.Tfc\m\sxnt> 

3,4 -ist Fu+^>- 5 - (t-^J^7^-^> 
^^D^>'Jf» ft®x^Jl/^0.4 
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0 5 gUtc* 

[0 115) FDMSX-^h^ 
[M] * 466 

(2-^?U>-3 t 4-^tKP^i/-5- ( t -7 

mx.*)l0 .4 6 6g£fift^*U>5mltC?gft?U A 
±#V-)V0 .2 0 4 g*><fctft -^^;l/>?^x^J^> 

y^ny ko .30 simzxmax3*$mmi> 

ft. 5i6***k:*^. ^x^x-T^TfflBiU 10 

tt£W-f* (3 ,5- t^X- (t-^^i^y 

^+'>U5 r » ft&x*;l,*0 .6 6 4 git 
[0 1 1 6] FDMX^h;U 
[M] * 7 04 
* JOfc«3 7 

(3,5-tX- ( t 20 
is) -4-t U>-y^D-\^>»J 
I^Xt^O .7 0 4 g£h;l>x>2 0mlCC?£fS? 

/•^*1t>?§?£2 .5ml£?gTlx/c 0 1 B$H«»l/fc4> 

*^ ^SMcc^itr^x^x-^vraffiL/c a 

*rT£ (3 ,5 -fX- ( t - -?*)\,VV x^i/»J^ 

- 4 - t F n + y - 2 - y f l/> - y ^ 30 
>";r>) x£>>-jl,£5 1 ImgSfc. 
[0 1 1 7] FDliX^F;!/ [M] * 6 62 

(3 ,5 -^X- ( t -7*)Vlsyx-)\,i/V)\'** 
is) -4 - fc Fn+y-2-^f b>-^^P^vU 
-r» x£>>-;l,6 6 2mo£i£{ty*U> 1 Omlttfgfl? 
U eyS/x^A p-h,>I/x>x;l/*:f-h*jS^S 
1lQx.tc<D*> s *?&TCC^t FPt7>l 0 0mq£Jg{fc;* 
*u>lmi*^fc*&$*?j^u £BrH»N9t#ls 

fc. ^«£«*rffi&Lfco^ fti*ttK^h>;-9 40 

J»vmtL. «EETltiSI§Lfc 0 m*>ftfc4- (fF^ 
b FPt7>-2-^W^>if;f» -2,6- 
ex- (t-^y7a^i/'JWty) - 3~^ 
J-lsly-isZU^V t FP77>1 0 

m1K:|gg?U *MthUW25« l (|(DrF7t FD? 
^>5mlMS«lCi8TLfc«, 5 0ricM*Lfc<D^ ^ 
itTVfrl 4 5rag£JnJ*. -WKftZIMflt. SJm* 
**(c^^T^x^;i/x-«r^"C}4iau/co tttfJ&SrfiS 

TiCaSJSLfc. f§e>*ifc <4-y;;i/;r^>-3 ,5- 50 
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ex- ( t -^^v^xXjU^y;!,:**^) -2-^ 

>2->f^x-f^fF7t Kn?5> 1 OroltCS 
BSU 9-*7^P [3 ,3 .1 ] y* ><D1 Nf-h 
Fn:?7>^imi£*»TidJfl;L. ^an^f5 

3 5%JISHt*^;kO .3ml*»D;L 1 WSSbt 

i^?ff^^x^^x^x^r#^b, t^K&^F 

w^mm, as*t«:x*ku as****-!-';-? 

yM7A^PvF^77^ggt-2>C<!:«:i:0, 3 
- (4- (f F7t FPk7>-2--(;myx^ l J 
7 C » -2 ,6-bX- ( t -^^l/i/7xx;bt/»;>rl/ 
**^) - 3 ~ st?)s>is?U^3ris)l**i/) 
>- l-*~^£4 2 7mq{#fc 9 
[0 1 1 8] _LfetCj:Dfi6ti/c3- (4- (rF7t 
FPt7>-2->fW+yx^yfy) -2,6-e 
X- (t-Wy7a^;l/y'J;l/^ty) -3-^^ 
i^>is^u^is)Vt^) 

2tnq£ig{fcy*U>l Oralfcj&JBU ^^^6 8 

nKj£JjDx/c<D^ tK^TT t - •ff-jb&y * —)lis ;V 
F2 0 6mq£lJDx, Sfi-C3«H«» Lfc. J®£ 

^SffL/Co JSt^^x^^x-r^Tfflmi/, fiS 

tt**rrs (4- o- 1 

*i/^D#*$/> -3 ,5 -ex- (t-Wy7* 
xjl,*/y -2-^7 c u>->^a^+>'ij7 :r 
» x£y-;l/£4 0 7ro<Pfc. 

[0 1 1 91 FDffSX^MU 

[M] * 9 58 
##«1 5 

N-^PPrm£K>f 5 F 1 4 Omg&Jgfty 1 0 
mlKSBU OXTC^^^X^^^ F7 4mj4JPAT 
8B*U - 2 5 'CCCft£PbT (4 - (3- t - 7*JU2/ 
7x^l/y'^t : l : y7'P^y) - 3 ,5 -ex- 
(t-7'fJl'y7x^y'J;^ : t : y) - 2 -^^U> 
sy^a^+^y^) x£y-;i,9 5 8mQ£&{fcy^u 

fco «ai**ft«*ri!6i»(/. iRTKSSK^h'j^A-cfg 

i*Ufc<Z>*>. *ETfciS»UT (4- <3-t-:/** 
P^x-X'S'yjkf+S/r/U**^) -3 ,5-trx- 
(t -7* )li>7 x~)lis Iris) - 2-^^by 

v*n*virv«/5 s » x^nm^ Ft 9 3 lmrf? 
fc. 

[01201 (4-(3-t-^y7*^y»j^ 
-3, 5 -ex- ( t 
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» x*;l^P5^ K8 7 Omg£r*h7fc: h*P7^>Ct 
hvt FP7 7>S«2mq£OT;r?gTU S&ecc l 

uyhv-rA fi«*. &*a&£;kr 

twvfvy ivmmzcttc**). (4- (3- io 

7*>**1M K£8 3 4rorf#fc 0 
[0121] 1 6 

(4- (3-t-^l/^x^>'JW*^a# 
- 3, 5 -fX- (t-^i/7x^'J;l/ 
- 2-yfu»^n^>'Jf» x^jUS/ 
7x^t^7 K5 7 lm^fh7t KP 

7^>5mlfcjgJSU O'CriN-^W^^AA 20 

*y~y®mo .5mi*«rFu 1 sansraLfc. kg 
skci - (i ,5-s/^^;u-5- h 'jx^vyw 

-7 ,3 ,3 a ,4 ,5 ,6 , 
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KP7^>2mlfr6&£^£i8TU ^S"C 

-&{fU?L/<: 0 J^SK^pp^a^Jid*. 
A^ovh^^^-cffill-rsctccif). (2- (3 

- t -7*)l¥yx~)l^>))l**is7u#*is) - 

1,3-trx- ( t -7*)iv>y 
-2 5- h l>x*il/i/iJ>b*+2/-0 f 1 0--fenaU 
5,7,1 0 (19) -hyx>^5 0 7mq{ffc o 
[0 12 2] (2 - O-t-^l/^^^V^ 
**i/^D#+5/> - 1 ,3 -fx- ( t -~7?)lisy 
x^j^yju**s/) -2 5 - h yx*ii5/«jib**s/ 

-9,1 0-fe33bX^-5 r 7 ,10 (19) - h»J 
x>£«r h7b FP77> 1 OmltCjgJBU 7 

^A«U, «BETCcaWl/r»6*iS38Blt5/y 
^y;^7A^Pv^ 7 7 *rfi!Srr&C<bK:j:»), 
2- (3-t Fa+S/^n**^) - 1 F 

S^D,* 1 7 2mq^)TCo »£>ft/c2- (3 
-b Kn*2/:/P#*i/) - 1 ,2 5-^t 
frSVD.CDatttftt* [«BBBB6 3- 1 07 92 



7D> |"*-t/©&# 



(51)IntXl . s 

C.0 7C 69/732 
C 0 7 D 261/20 
311/74 

// C 0 7 D 317/20 
317/46 



Z 9279- 4H 
7252- 4C 



F I 
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im^S) ¥/511*f(1999)9£14B 



[&B*f 1 &l§¥6-2 5 0 3 9 
[&RJB]¥J*6*P (1 994) 2S1B 
[Sftl^ft] £l§#f*£fB6-2 5 1 
[fiMHPt] ^¥4-8 74 6 3 

C07C 33A4 
43/178 
43/188 
43/196 
47/267 
69/732 
C07D 261/20 
311/74 
// C07D 317/20 
317/46 

[F I ] 

C07C 33/14 

43/178 C 
43/188 
43/196 
47/267 

69/732 Z 
C07D 261/20 
311/74 
317/20 
317/46 

imma) t«i o^9^2 i a 
[*$ie*««si£] was 

[fifilEJ*®] 

[0004]i/c t 3>;^>F^la-tFn^ 
^>fc'^S>D^«:(D^^<?:Lr«. Mill (S) 

- (+) -*ju#>£i«m<!:-r&;fra i s?*-** * 

tah'J-(Journal of 
Organic Chemistry), 51^ 3 
0 9 8-3 1 0 8 1* (1 98630 # 18] . . <R) - 
(-) -*)i#>&m±?Z1jm [ j£±r±2k 

»UF'J-(Joumal of 
Organic Chemistry). 54#, 3 
5 15-351 7 H(1 9 8 9*E) #Kj] . >*P-v* 

> Uft-X (TetrahedronLetter 



sK 3 1*. 1 577- 1 5 80H ( 1 990*g)# 
m &£KJ:9 1 a-fc Ku*^**>DiS#ft(DA 
( A- r ing synthons)^ 
SRU C D5#J£3& (CD-ring syntho 
ns) 4«^3*6]l5ri3W«&Stirt>*. 
WHWBE2] 

[JfjE#ft3S£] 00 10 

[0 0 10] R 1 , R 2 v *5<J:tfR 3 ttH-*fc 

U XttWRJK?. =CHCH, OR 4 S, =CHCH 
OI$/di=CHCO, R'I«U ^LTYIiTk^ 
S^*«OfioZtt-OR e a*s^x«Y<bz«- 

= NO-«. =CHCH (OR 7 ) 0-Ii/di=CH 
CO, -S*^L^fioYJJ**^^L. R 4 *?<*: 
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tfR" «*sgJ^*fctt*88S©6^g£^U R s « 

imiExmw&&) wmw 
imm$i.®m&] 003 8 

[0 038] (VI ) «$StCfiE<,>x 

ttttfCjgJKU SSW-MJfA. 4cBMb 

h **{b^- i- y *&£-©«**{*«<* 1*3 

C£«Cj;»K 3. 4-fi*SKhfcl, 2-x#*i/ 
-5 — 3. 4-y*-*R3iW* (V) 
Ci*STt&. *fc. 1. 2-x**^-5-^*-fe> 
-3. 4-^*-^a35tt (V) ttD-S^b + V-X 
XttSBK^SW-tf S^5ffl©^Fffi [ U. Kufner 
et al. , 'J-Wt T^~— b> £7 »5 
— <L i e b i g' s Annalender Che 
m i e ) . 16 0 0- 1 609 M (1 9 8 630 

mjExmmmz) wmw 
inmmsma) 0039 
miEum] mm 
immm 

[0039] x#+uf (v) Htt&icflEt*. h »;jwc 
gOfe**. gEXsH+^Ki^^v-Jk x*y 

KJ:*), 3, 4, 5- h'Jt Fa*->-6-'N:/f->x 
h ';jWfcJ:^©*KSffSI(* (IV) £ff*C<b#r 

[^fci*IE5] 
[ffiiE*f^^«] Bin* 
[fitEttg^gS] 00 5 2 

mEnm mm 
mm®] 

[0 05 2] ->?p^+-?>h ')*->vmmtt ( 1 - 

9) «. 3ra«Cftl>ll^*SC£{c<fc9^a^*1f-> 
(-•If-JURm* ( I -4) *{9.&C C© 

M*J0&tix**~*ft. ;M3yxb£ga?*-)ISW 
/5:^ffi-C*)tf^Ct*srS5*t. ^tS-bl^^b^BJ^ig 
&-f5;/ji£ [r h KP> l/J"X(Tetrah 
edron Letters) . 3 1 3£. 1577-1 
5 8 0M ( 1 9903O #fiBJ KJ:i3»3;L<tf^Ci 



[#t£fiME6 ] 

imiEMmwm&] mm 

[fiUEtt*JlS£] 0 05 6 

mitm) mm 

[0056] *»< lsXnhtlZis!>v^*yyh •/*- 

)imm» ( i - 8 ) tj. 2 -<4©*sg* h <; xf-n/7 

5>, £>)Z?>tj;£<D&&.T. ^b^^>^^*x;k 
iSfbp- hJl/X>x^*xA, fefb'O'fe'^^^^x^ 
fe x ;Mb L ') 9 $ A 7 A, 5 x 

A. TkJgfbh 'jx^^^O^'^^A^i-cSTcTSC 
<LK<fcD. ^a-M^i^-Ji^gf* (X 1 ) cc* 
&C C©->^o^+^->y*-^SIII(*« 
la-kKo + i/tif5> D-ft&^Utfi ©fcif>©A - 
tr&fcl©4>©r*> 9. Zh&#mioyft 
ffiOO E. G. Baggio I in i e 

t a 1 . , 2±T±jk ^ 7j"J^> erS;ft;l> 
Vf Jf-{- (J ourna I of Americ 
an Chemical Society), 1 04 
ft 2945-2948 (198 2§0 #M] K<fc0il 
m^mii&Zb'imMLtciBiZ&mcDl a-t Ka*~> 

[#«?*jE7] 

wmw 

mjEMimm&] 0059 

[filEtfii] 

[SHEWS] 

[0059] -c^sttsfbt^Sr^u &<,»-cc©ft 

^ E. G. Baggiolini et 

a 1 . , V-y-i-fr *7 TtytJls J flt>)\> V 
txf-(- (J ou rna 1 0 f American 
Chemical Society), 10 4g, 2 9 
45-2948 (1982*g) #)$] {ClgffiLfc^tC 
«fc0 1 a-h Fn*Vbf£S>D, ©CDiSSP»?:tS^ 

-rsmi^snt b-c*©njmbw# snr^-sr 

[#ft»iiE8] 
[«|jE«*«S«] WJfflS 
[»ijE»^5SB«] 0 06 5 
[filiE^S] 
[JiiErtS] 

[0 06 5] NMR^f hJU (90MHz. CC 
I. ) 8 : 5. 93 (ddd. 1 H. J = 5. 9, 9. 
1. 15. 3Hz) . 5. 1 7-5. 52 (m. 2 
H) . 4. 42 (dd. 1H. J=5. 9. 6. 4H 
z). 3. 5~3. 9 (m. 4H). 3. 0~3. 4 
(br s. 2H) . 1. 42 (s. 6H) 
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I RX^ F;Mneat, cm" 1 ) 

34 1 4. 2984. 2930, 2878, 1 7 27. 

1 645. 1 455. 1428, 1407. 1 37 1, 

1 250. 1 2 1 4. 1 1 68. 1 1 20. 1 055, 
925, 8 74, 8 1 2, 7 79, 734, 664, 6 

2 1, 5 11 

wtm. 

[<x] D = + 4. 66- (c= 1 . 07, CHC 1 3 ) 
3 

[3, 4- <>?>^;W -2-bFD 
*V-5-^*t:>- 1 p - h;l/X>X;U*^ 

3. 4- (i>J?)\>*?VyV**rl') -5 -*MH&:> 
-1. 2-^*-;U9. 77g£t»;^>l 55ml, 
^an^A5 2 m 1 £*g£U 0*Cr£{fcp - h^x 
>W-JH1. 3 9g£4@K##r^broflQx. 
/c 0 0-CC6^r^a^b. K<DK^tc6N(DmMlC$> 

4- (^*;W*U>^:*^>) -2-h Kn*^- 

5- ^i2>- 1 p - h;l/x>x;t,*:f--h£ 
1 7. 8 8gi/c, 

[^ffiiE9] 

t^iE^m«s«] mm 

[ffilEtt^mZ) 0 07 0 

[0070] ±iaec£9f#6ft/c4. 5- <^y^;i^ 

^-;l/9 1. 9mg£b'V5>>l ml KjgflgU 

fc FP*i/Jl/T5>£^&4 5mg£m/c. ^Sr8 

KIISMJfG. ^^n/cStc^^x^^x-r^r^lR 

•)At«i/cg t aaETccjiat, n^>Mcmm^ 

0, "RSC[)^^WT64. 5- {Zs*?)ljt?is>Zs 

-3-^ h^>~6 — ^ft-W 

^>A^8 9. 5mg®/t (iR$52%) 0 

i^mm ie 1 0 1 

[ffiIE*ti£*gi£] 9§*iS 
[fiHE*t^@«] 0 07 1 

[fiiiErt^] 

[007 1 ] NMRX^ h-M90MHz. CC 

1. ) 8 : 8. 02 (b r s. 1 H) , 7. 62 (b 
s. 1H), 7. 49 (t. 1H, J=6. 4Hz). 
6. 93 (t, 1H. J = 5. 4Hz), 5. 64- 
6. 10 (m. 2H), 5. 16-5. 00 <m,_4 
H) . 4. 56-4. 90 (m. 4H) , 4. 24- 

-ffi 3- 



4. 48 (m, 2H) . 3. 7 2-4. 10 (m. 4 

H) . 3. 39 (s. 6H) . 2. 67 ( t. 2H. J 

= 5. 7Hz). 2. 50 (t. 2H. J = 5. 9H 

z) . 1. 42 (s. 1 2H) 

I RX^* NKneat, cm" ' ) 

3379. 30 88. 2984. 2892. 28 26. 

1 727. 1 647. 1 4 53. 1 427. 1 380. 

1 37 1. 1 244. 1 2 1 4. 1 1 52. 1 1 00, 

1 032, 99 1. 920, 8 76. 8 1 3. 705, 

665, 5 1 2, 45 3 

mm 8 

[4. 5- (isJ?)\,j**U>i?**zs) -3- (t- 

4, 5- (i>^^jV^^V>Vt^) -3-fcKn* 
>-6 — ^-r>^h 'J^2. 1 1 g <L^5 
2. Oete£V&{tS*lsyb Ornish* ZfefoKO 
•crt-^;i/vy^jv>"j;i/^n»; K2. Og^u 

fji/300mi tswiu i n%bl 

h^^^^TffSJLrTiecD%tt^Wt-^4, 5-<^ 
^f^;W^U>^^+-» - 3- (t-^-fcJo*^ 
^yjM-*5/> -6-^:?T->~hy;t,£2. 6 3gfi 
fc (4X^7 9%) . 

i^mmiE 1 1 1 
[ttJE»*«s(«] mmm 
mm&siB&] 0073 

[SKErtS] 

[0073] 0 

[4. 5- (5^rf*A^*U>5/;i-**/) -3- (1- 
xh+yx h + >-) -6 — ^f>- M>JU!>£j$] 
SsRSfflSlK 4, 5- <$/^*Jkrf*u:/2/**3/) 
-3-b Fd*V-6 — ^r>-h'J^3. 54g§ 

;l/fcTx;l,x-^2. 5 7ml^»fl/to 2BH$»# 

r*im**C TfB<D&tt£*Tr*4. 5- 

(isJZ-Jljt * U>^:**i/) -3- ( 1 -xh^yx 
F+i') -6-^-f>~M;U£4. 4 1 giifc (iR 

$9 1%). 
[*&»IE 12] 

[»jE#a»s*] mmm 

mJESctmmm^} 007 9 



[007 9] 1 H-NMRX^* F;M90MHz, C 
CU, TMS) 4. 76 (d. 1 H. J=4. 1H 
z ) , 4. 66 (d, 1 H, J=4. 1 H z ) , 4. 6 

3 (ABX, 1H, 5=8. 5, 10. 0Hz), 4. 

4 1 (ddd. 1H, 3 = 2. 3. 2. 4, 3. 3H 
z) , 4. 13 (ABX, 1 H. J = 8. 5. 10. 0 
Hz), 3. 98 (dd, 1H. J =9. 5. 10. 0 
Hz), 3. 63 (dd, 1H, J=2. 3, 9. 5H 
z) , 3. 56 (ddd, 1H. J = 1. 3, 8. 5, 
10. OHz). 3. 39 (s. 3H) , 3. 05(A 
BX, 1 H. J =2. 4. 15. 7Hz) .2.41 

(ABXY. 1 H. J = 1 . 3, 3. 3, 15. 7H 
z) . 1. 45 (s. 3H) , 1. 44 (s, 3H) 
1 3 C-NMRX-:^ (2 2. 5 MHz. CC 
I. ) 154. 7. 111. 4, 96. K 80. 6. 

7 6. 2. 68. 8, 55. 6. 53. 5. 29. 6. 
27. 0, 2 6. 6 

IRX^^h^ (neat, cm" 1 ) 3522, 29 

8 2, 29 32. 2 892, 28 24, 1 7 20, 16 
3 2, 145 5, 1381, 1371, 1333, 13 
06, 1266, 1231, 1151, 108 9, 10 
3 8, 98 8, 9 1 8, 870, 832, 7 94, 78 
0, 672, 590, 5 1 8 

Sg, NDHF-90) 5 5 0ms**. 
@rof^>f-y3>l/c 0 *?K4 8mg£jJD;L, 

5ml**J:tf*0. 3m 1 *JD;iT*2R*igJK3i* 
9Cl>-C4. 5- (J/^ >t/**5/> -6- 

UhtWh+S/) -3. 3a. 4. 5. 6, 7 — . 
WtFD-2, 1 — ^c>y-f V**-^*-/— *8 Omg 

£y£y-;b3. 5 m Hc^l/r?I6^i/c^*gia 
tctfiOA, 5B$&aJS#LA:„ SJt«*^x^;bx-f-;V 

T£2- 1 Fn*5/^^-3. 4-J^^^U 
>2/**2/) -5 - UF+Wh + S/) S^P-M^ 
y>4 9mg£f#fc (Jfc^6 1%) . 
[#&fi§IEl 3] 

[tfffitt&^aS] 0 08 1 

[008 1] NMR^ FjU (5 0 0MHz. CC 1 
♦ . TMS) 5. 956 (dd. 1 H. J = l. 25. 

-ffi 



2. 75Hz). 5. 497 (dd. 1H. J = l. 2 
5. 2. 75Hz) , 4. 8 8 8 (d t. 1 H. J = 
2. 75. 1 0. 08Hz) , 4. 83 1 (AB. 1 

H. J = 6. 65HZ), 4. 693 (AB. 1 H. J 
= 6. 65Hz), 4. 456 (ddd. 1 H, J = 

I. 37. 2. 29. 1 8. 1 9Hz) , 3. 816 
(dd. 1H. 3=2. 29. 1 0. 08Hz), 3. 

387 (d. 3H. J =0. 91Hz), 2. 814 
(dd. 1H. J = l. 3 7. 1 8. 78Hz) , 2. 

612 (dd, 1H, J = 5. 0 4, 1 8. 7 8H 

z) , 1. 52 2 (s. 3H) ,1.50 7 (s. 3 

H) 

I hJKneat, cm" 1 ) 2984, 29 

28, 1 7 02, 1 636, 1 4 54, 1 3 80, 1 3 
72, 1 2 32, 1 1 54, 1 1 43, 1 1 03, 1 0 
64, 1038, 1003. 977, 946, 919, 
860, 838, 806 

(1) S3R»B«T\ 2-tFPtW^-3, 4 

- - 5- Uh4->^h 
+5/) i/^O^f y>5 6. 5 mgfcJctf^X^;!/* 
X*xjHfcK112. 3rag^^x^x-fil/5 
mlCdSJBLfc. CtDfgMCCO'CrN. N' -2*5/*n 
-M^M^^-f ^ K8 7. 9mg?:M, 1 B$fflfli 

^■Cfg^-T^CtCCi:*), T12(D«^Wr6 (5. 6 

- (^^JU^^U>^^v) -4-^h*V^h* 

>>-2-^4 1 v^>^D^4^;t) i/x^ji/^x 
t-mf-h?:i0 8. 2mgfS/c (iR^l 0 0 
%) . 

[^ffilE 1 4 ] 
C«iE*f^e«] 0 104 

[0104]Dl<5 69-C 

[a] 25 D +7. 9* (c = 0. 4, x*s-)\,) 

mures 

4. 5- (to*^;l/^U>^**^) -3- (1-x 
h + ^x h + - 6 - ^^ft-^^^A 1 . 0 0 
fir*fcfL**U>l 5m 1 fciSJSU O'CtF'Jx^ 

7$>o. 2m i Kin**, oun o%^m^mt 
h»;^A*^8mi^aiA, o-cn umaKfeu 

ft:. Sl£«*xf-;Ux-^^r««U. ffi®*. dS* 



&il¥6-2503 9 



4.5- - 6 - ( 1 -x 

F^>iKi/) -3. 3a, 4, 5. 6. 7-^+tf 
tKo-2, l-O^V^W-il/^5 3 0mg 

immmM£] 0105 

[0 105] NMRX^* (90MHz, CC 
I « ) 8 : 4. 8-5. 0 (m. 1 H) % 4. 3 8- 
4. 8 (m. 2H) % 3. 2-4. 38 (m. 5HK 
3. 07. 3. 08 (dd. 1 H, 2. 6. 4. 6H 
z) > 2. 2-2. 6 (m. 1 HK 1. 44 (s, 3 
H) , 1. 42 (s, 3H) , 1 . 3 1 (d, J =5. 
5Hz, 3H) ; 1. 19 (t, J=7. 0Hz. 3 
H) 

HJ£ffl2 7 



>W5K£;tim, NDHF-9 0) 5. 9 8 

Mvm&btc. JZs-frZbml . 7k6m 1 £lnx.r 
frVmZ&MZittc. 4. 5- ( i^^JM *U>^* 

-6- ( 1 -x h*zsx h*is) -3. 3 a. 
4, 5. 6. 7-^nKD-2, 1— <>:/>fV* 
*U-y-/U2. 03g^^y^5m 1 CCjgJgU ^ 
SrJbf^S«ttft]x> 1 3^^{W*L/c 0 J50fc&£^ 

TiBCC*3tt^WrS2-b Kn*^*;l>-3, 4- 
_<^y^;uy^u>i;^4e» -5- (i-xh+>x 



-tf 5- 



